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PROBLEM TO BE SOLVED: To efficiently generate bubbles in an ion implantation region 
of a semiconductor substrate by implanting hydrogen gas Ions or liydrogen molecule ions 
after helium ions have been implanted. 

SOLUTION: This method for manufacturing an SOI board comprises the steps of first 
wnplanting hydrogen gas ions or hydrogen gas molecule ions and rare gas Ions in a 
semiconductor substrate 1 1 having an insulating layer 11a formed on a surface to form an 
ion implanted region lib parallel to an insulating layer lla in the substrate 11. then 
superposing the substrate 1 1 on a support board 12 to fomi a laminate 13. then raising the 
tenrjperature of the laminate 13 to a predetemiined level, and separating the sut»strate 1 1 
into an ion implanted region 1 1 b. a thick part 1 1c and a thin film 1 1d. In this case, 
implanted ions in the substrate 1 1 are hydrogen gaseous Ions or hydrogen molecule ions 
and helium ion. An order for implanting of these ions is first the implantation of the helium 
ions followed by the implantation of the hydrogen gas ions or l^drogen molecule ions. 

COPYRIGHT: (C)1999.JPO 



BEST AVAILABLE COPY 



(l9)H3*:B»Srir (J P) (12) i& §g ^ ^ (A) iwmWOiWxkmS^ 

#^¥11-87668 

(43)^IBB ^£11^(1999) 3 ^30B 



(SDinta* ismsm p i 

HOIL 27/12 HOIL 27/12 B 

21/205 21/205 

21/265 21/265 Q 







i}^<D%3 OL (± 6 H) 


(ZDOmSn t$B79-239l74 


(71) USA 


000228925 


(22>aiRB 7^9^(1997)9 ^4 5 








(72)«W« 


ifiQI {i 

3cec?5=FftfflK:*c¥BriTB5»l^ H 




(7»»qB^ 


•*»«^ e» 




(72)«58S 


»^ 




(74)«aA. 


^m± mm im 



G4) mm<K)^m soism<oem:»m 



(57) im^] 

-( :;t VXliTjc^^H^^ ;t >'S.t^#;<rx > 2r iiA 

1 1 i*igptcjegt^ 1 1 a ^^T^7^r>^ 

ami 3$:»r^<DSS{c#iatT^^*S«il 1 ^^-f 



Mb I 

1 11 1 1 n I J i i , 



Ub 



T 



■I ^HfMB 
Ua BNtSOfeJUl) 
lib ^4'>^«tf 

lie x^i^ei 
iw mi 

13 msir 



<4> 



r 



-12/ 



X / 
Ita LU 



00 



1 



11c 
Ue 



^12 



(2) 



^^mW- 1 1 - S 7 6 6 8 



l1#i^iiS3<«'.)$Effl) 

x-r >'a:a;AL TS5ie-t-©ffes«(ii)r^aj»ciwie^iJ 

i:. 

B?iS*^«=S«(li) &3t»S«ii(12)fc:fiia^-cam 

(i])$rB5ie'f.^:^jiAP.iS(llb)T-J?fqSP(llc)StmJK 
(lid) tzi^m-thnmt *: 1 afi[<^)Sjt35«tC 

Bu!e¥^f^«(ll)rt^<7)i3EA'( 3r>'A«mSiE*^;!r.x 
U/cCl t ar^iat & SO I a«<7)Mig:^. 

®<o s o 1 ms.<ow3Mym. 

[Sl^«3 J A. y ;t ^cOSEASAtO .5X10 

' 6 / c m2-cs> 0 . t^-o?iim-^^^ :t ^eoaAa*^ 1 . 

5X10'«~2. 0X1 0>6/cin»T'^&fS^fllie 
I 000 1 ] 

i#s«±(z:t-rs so 1 s«(?5ifii*:&«tcRi-rs fc<0T- 

10002] 

m^cmm w<?)«<7)so ia«ji:S3i«oigism«ia 

53 (ULS I) Sffii:LTaBSnTSTV%^>. C<^)S 

1 00 03 J i^rfiifi, ^mmiz^m-( ^>m<o^ 

^ffit LT^TJ^SStcaia^-ti-, :icoWMt^^ 5 0 0 
a*'fS^$*lTt^^, (1*m^5-21 1 128) . 



«itf . ^<7.>:^i6(c J: ►) S O 1 S««-^55-r4 - 1 
(0004 1 

mf^/f:^^ 5r:^$r 2aia±ffl^-»tT^«-c-$ ^, ttiie 

®?*tTV»S*^ ifOJ:o^rJB-&i+avaAI«ff*«»i 
10 00 51 *5H80Bfl^i. 'v.y'^A^;t>'#<OS/r 

mz^^^Tt I. so I B««oSjt:Sr^€:Sfifc-ri. 
mUX-rnX LJt^Jt OiS^^vW jfi'iO K-:J'^PaAa 

"CM ^i^A^i^tcmTSe-siiT-^ s s o I ms.ff>m& 
fi&i^^-thzuzhh, 

{00061 

aAim>?Sr^;t. S ^ i: C J; O-f 5j- >-<7) h-^';PaA«A^ 
10 0 0 7 1 li^JB 1 (c^^S^Bfltt. ^ 1 d 

mmizi^mmi i a*gg«$iijti|^#3i«i itz 
i^Lxmi$tmis. 1 1 wstcje^ 1 1 a tc^«^^ 

'T^aA^a^Jl 1 b^:m^'thJLmt, ^«tS«l 1 
Sr3«^a«l 2tca^a^-tir-CS®f*:l Sim^rTiJim 
t, mmi^l 3^rB>r^<^)affi^c^^SLT^I^«f^lgl 1 
2:^^>^EAfS«{l 1 bt-^FSigpi l cXt/f^ffil 1 d 
C^gt-Tiiei: S-*tf SO I S«<^t:^r«OSlST' 

xvfzt z^izfih. c:<7)ig*3aitcie«$ix/csoi 

&AL3tt ^fcit^T. -f^J-VOh— ^yuaA«*5^— 
t J: 3 '>A'f ;t>-aA^(C7K^7yX'< ^>-j5i 
»±*f^^H^'f3r>'$:^ALTfiK:»-|i!»JSiia5:«-3 1 > 

T'- i*'±iem?ate.AtLT'f^>aA 

MfeEl 1 bT'J: Om^izWu Jf^gpi 1 c fciSffil 1 
dtz^^i,. 



(3) 



nm¥l 1 -S766S 



3. OxlO'5~4. 5x 1 0'«/ cifiiT^)?,^t5r 
Wt'^-fe . J^tZ^ A-f it 0.5x1 
1. 5X10'«--2. OX 1 O's/cm^f&SCtf 

[0009] 

mt^&m i^^mmzxommi immiz^mx-h 
^mitmi 1 a ( s i OiM) 'kmm.-th, <j:v>-ccio 

S«l l{C'vv'J'>A^::ty (He') 5rD. SXIO'^ 

/c m'KJIJbO K— XfiT--f ^>ii A l^fzmz m 1 
(a) ) , 7jc^X^X>f^>'X'$>^?Jc^-( jt^ (HM 5 
3. 0x1 0>6/cm2J.:U:JSLJi7|c«^H^'f5t>^ 
(HiM^-l. 5X 1 0'6/cm2jJUi<OK-XM-C'-f 
yf>^X-th (HI (c) ) . ?5^1 1 bii's.U'^A'f 
:t l» A-f 5i- ^'2Stt^7K^;<f X ^ >-oi±Atc J: •? 
^W^mL 1 1 f*9SPt?Bfi!t;$ iXTt: -i :^> W^m&'th 
0, CtO^^vaA^tlicl 1 bli^^l latcWtw 

Af-rn^^ ( Hz* ) <?5«-^<0*52^fOaA»36ffe^ 

[00101 iJrv^T'iie^^ttcs® 1 1 1 m~mm^ 

mi (b) ) . mm^i i , \2^RCAm\,zx*)m. 
T^i^fzik. ^a«i 2±(c^(*«isi i^sisTtt 

*3-&1*-T«®f*l 3$rJB^^^ (01 (d) ) . Z<rm 

mwi 3^m.m (Nj) ^hs^^'tsoo— s oox;<o 

SHtC^SL. vltfOSSIlffl{c5-3 05i-®«^tT?I 
M^fgtSMSaSrJf 5 . Cliitc J: 1 1 *M ^ 

^SEA^i 1 \>(o}iz^xmhx±si<7ympmi i c 

1 d{C:Ji-ai-r-5» (01 ( e > ) . 

■C'- ±x^^m<r>Mi: 5 0 0—8 0 ortcK^L/iio 

a. 5 0 0X:*SlT-(i7f<»tJ:2,Svia(*?EE<'^±#AJ+:«- 
T''5rV^:F*^«<f> 0,80 0-C$:MtS t^r&cOjat:g# 

1 0 0 11 1 »:jcjtie¥^*^s« 1 1 *M 

1 1 ^-VWUmfmi 1 3<?>fflS?rW, Kfb® 11a 
Sr^L-T^Kl 1 d*>'«®$iTX'$*f»«l 2 (JJIT, 
*t-S»S«l 2i:i»e. ) A^'ij^^Hcasl KTM^Si 
1 1 c (felT. mizm^l 1 c i:V^5 ) s-asiK^*. c: 



<7)3«#3i<g 1 2 srig^ ( 02 ) xamm ( ) msm> 
T-9 o o- 1 2 o o'c<nwmtzn^L:i<o^!smitz 3 

0~1 2 0^fSHft^SI3b«ftaS-tr-> (131 ( f " ) ) . 
>I<5'.)S!i«i^»±fiKl 1 di7)3mS«l 2'v«'.)fl5^5rai 

TTrt^-rs (01 ( h) Si/01 ( i ) ) . zlxtzJ: 

nmmxtmmt^immt txnx/so i mtsi<7)s^izm 

ffitCgfiSffbtCJ: OJfe^ST'ft^SS^tB ( S i O,^) ^ 
[00 12) 

JS$ 6 2 5>um<:0-' U 

1 1 Sr^^t L T^®(CS$ 4 O O n n»<7)iSE^t:® 11a 
2r?U«L3t (01 (a) ) . Z<7)m(fimmi 1IC90 
keV<^>ma2-eiiDLT'^U'>A'f ^> (He*) 

0. 5X1 0J6/cmi^L/>:f^t: (01 (a) ) , 
C:<7)ifi^#:S«tC 1 2 0 k e V<0«flES-eWnJ LT*^^J- 

(Hz*) 2-1 . 5x1 0'«/cm2iiALZt 
(01 (c> ) . ::o^tt:a«l l^^WliiL 

fi*i-en-rixi. ox 1 oi6/crn2?itxi . 5x10 

f^L;^*S?{t««[S-5^ea|2 h L-t. 
[00131 <5D5gB^ 3 '>J:^^^>RVAim^ 
■i :t V«0iiA4**-eiX-e'ft 2 . O X 1 O « «/ c jn»SLf 

1. 5X1 0««/cm2-C-^4C:t^|^V^T. ±ie^ 

fi?«i i:.wmizi'mLtz^^wm^i:m^m3hLfz. 

a*«-^ix-?ixl . ox 1 0»6/'cm25.l/2. 0x10 

<l^tepi| 5 >-vy A-f ^ 'f ^^-^o^A 

JI3><-e*l-?ttl . ox 1 0>«/cm*a.tif2. 5x10 

'^/cm^x'hhzt^m^^x. isMtmihmmz 

[00141 <immi>^'J'yj^^:^>i:SEXit^. 
TkS^'f :t:^O*2:0. 5X 1 0»6/cm2aAL/t 

zti:m\>^x. ±ismmm 1 1 ramcf^s tfc^sifrs 

<lfcl!eW2>*3g^)^'f3i->'<oaAfi*«l. OX 1016 
<JtlgcM3 >jHm^-f it ><r>^?Afj^ 1 . 5 X 1 0 ' 6 



(4) 



nm^i 1 -S7668 



[0015] <itlSM4 >7iim^^ y</)^a*' 
2. Ox 1 0'^ ciri^T-$,^Ci:S-^V^T, ±ieJt«S 

<imm 5 ^^'f ^ :xoa7vSy/ 2 . 5 x 1 o > 

. c ro2X'.<>SC ^mv^X . ±ieit!ISP9 1 P«t3i^ 
>-c7)J^ii5rO. 5X1 O'c/cmiaALTt^iiarl^V^ 

100 16] <Jt8^^^7>'^.•J'>A-^>r>•<oi^Aa3^>^ 

1. OxiOiVcm2T-^>SC:!:Sr^V^T. JJeJtK 

a*j-et^-rti.i . oxio'c/cm^at^i. oxio 

5x1 O^^XcmiiiXLtzmz, 'v-J'^A'T 



1 . 0X1 o'<'/c mi&j^tt::^mt^mn^imm9 

tLtz, 

~A^m. m*>sm ( Nj ) iiiBm4»X'6 o ox;t 3 0 

^-f i-yO^At lfi-&-«-t$«i: 5:«-g-t*^T S O I S«5- 
TT--/ki!!VSI^C#?S«c«« 1 1 <0-f Hl^m^^ 1 
?ai 1 eA<^-rSi:ffi^fl:;gl 1 afgffiCr'JX^l 1 
<?yt*fHcJ: ^)>f 5j->aAM«l 1 b-C<J^jai 1 e<7)^ 

[00 181 
[^1 ] 





9^1 @SO 
(xio*Vc»») 


CxlO'Vca') 


&A:tt 
(XlO'Vca*) 






A> 


H e ^ 0.5 


H,* 1.5 


2. 0 






As 


He* I.O 


nr 1.5 


2. 5 




nmms 


A» 


He* 2. 0 


nr L5 


3. 5 






A« 


He^ 1.0 


Ha* 2.0 


3. 0 






A» 


He* 1. 0 


Ha* 2.5 


3. 5 


wo 




B> 


H,* 0.5 




0. 5 


«u 




B> 


H." LO 




1. 0 


«u 




B. 


H.* 1.5 




1.5 


mi^ 


Jfc«ef4 


B4 


H«* 2.0 




2. 0 


«u 




B» 


H,* 2.5 




2. 5 


wo 


ttnme 


B« 


He* 0. 5 




0. 5 






Bt 


He* 1. 0 




1. 0 






B» 


He* 1.0 


1.0 


2. 0 








H,- 1.5 


He* 1. 0 


2. 5 





(5) 



J 1-87668 



10 0 19]^! awa3*><oi!Sf,*><i: J; p fc. msim 
itynm^y^-i :t:^oaEACi om&^i^ti-f aA« 

10020] ^Z::. m^miX'li^>J^2.-i yty^t/Tii 
^*^-f:*^OI — :^;UaAa*<2. OxlO'e/cm 

^ra-^-f ;t > 2- maiT-ftA L ^rJttgfRI 1 — 5 T-tiTkSg^J- 
-r-f 5j->$:2. 5 x l O'e/cm^aEAL-tJrt^PfST' 

3fc:*^^i^-rjr>'S:iJl«lTi£Af iiAiS 
1002 1] 

>'"C'J>0. vlii'?><0-^ :ty<?)itAJll^7i^'^.U'>i»-f ;t>- 

>'aAgai^t:-^}a*ffg^f ^. ciKtci^L. ±£t*4a5 



S6^K:*«f'kSt5<')'f5r>^A««fc^*-^ 

[ O O 2 2 J iyti'N.y ;j->'<oaAS*: 0 . 5X1 

0X1 0»6-4 .5X1 0>«/c fniX{±yHm^^ :t 
VcoaAftSrl. 5xl0»«--2. OxiO'^/cm^ 

( 5 . 0 X 1 0' «/ c 11*2 ) XJ4*^iHF-f 3r>=&*«ft 
X-^ttzm:^ (2. 5X1 O'e/cmO tit^Tl^ 
^K{4ii'^5SrkW:t>^Ol — ^'/l^iiAfi (He'tH* 
5-aALJti^<0h-:J';l'itAS»43- SxiQie— 
5. 0X1 O'e/crniT-AO. H e« i: H^* $-aALfc 
^^^01 — ^'/l<'jiAfi«2. 0xi0>6-~2. 5X10 

A^lS(::^fa5rS&±$ Cl t t^X-^ . ^ ffl 

ran :^mmtmm<^soi &tRcm&:t3m^im 
[ 3 J mmm i ~ 5 iitfttisw 1 -8<oitis?H«iSA. 

1 1 

1 1 a (^O) 

I 1 b >f ^>^EXmtS 

I I c mms^ 
lid mm 

1 2 

13 ffiSff: 



[021 




f 6) l^ra^l 1-87668 



m3i 



IIIIIIIIUI 



UliMMin 



Ub 



11 



11 I'^S^ 
11a A^tMCIfeBli) 
lib ^^>«A««I 

13 «J»|c 



11a 




^13 



5 

1 

A X 

Y 



J 



— f- 



: 



-*1 

9^ 



Bt 



2 



CxlO»/€ni»> 



r 



1 

12 



llA lid 



I 



Ud 



« »1* I lie 

I L ^ ^ < < K ^.' -^^llfl ( Uc 



/Ua I 



